the hip joint. Blood tracking in the abdominal wall may make it impossible to decide whether or not there is damage within the rest of the abdomen and is one of thejustifications for exploration that turns out to be fruitless.
There is a growing tendency to resort to cystography and urethrography in order to diagnose the corresponding visceral injuries but Ashton Miller (1961) has cast serious doubt on the reliability of these examinations and he has denied the necessityas well as asserting the difficultyof operating on the freshly torn bladder and urethra. As he reported here some years ago (1961) , if the fresh lesion is treated by closed suprapubic drainage of the bladder, urethroscopy 2-3 weeks later will usually reveal a passage to the bladder, which can be negotiated without serious difficulty. This has the merit of being a much easier and in many ways safer method than immediate exploration and repair. It should be remembered that pelvic injuries can cause some of the most severe bleeding that has been recorded after injury and that a mild looking crack may have cost a person 30% or more of his blood volume, even without any operation.
By any standards, serious injuries of the trunk can pose formidable diagnostic and therapeutic problems. These problems are most likely to be solved successfully when: (1) There is a combination of a clear understanding of the nature and effects of injuries of the trunk with deep suspicion;
(2) there are all the facilities for prompt and perhaps vigorous resuscitation; (3) there is a suitably trained, equipped and accommodated team to act without delay and for as long as the patient requires. REFERENCE Miller A (1961) Proc. roy. Soc. Med. 54, 563 Mr J N Ward-McQuaid (Mansfield and District General Hospital, Mansfield, Nottinghamshire)
Massive Trunk Injuries
Abdominal injuries have been discussed in our Proceedings by Lewis (1961) and others and urological injuries by Miller (1961) , Anderson (1963) , Holdsworth (1963) and Mitchell (1963) and by Graham (1968) . This contribution covers some points in the treatment of individual nonpenetrating injuries.
Traumatic Rupture ofthe Diaphragm Patients may present in the acute phase or late, with or without strangulation (Miller & Howie 1968) . Of 8 ruptured diaphragns since 1960, 3 were associated with fractured pelves and 7 were submitted to emergency operation. All were through the left leaf of the diaphragm, except for one peripheral tear. Four with other intraabdominal injuries were operated on after resuscitation. In two the incision had to be prolonged into a rib space. Repair was with silk and a chest underwater drain. Another patient without other injuries had his operation delayed briefly because his chest X-ray was first misinterpreted as a pneumothorax. Two patients strangulated four and seven years after their treatment at other hospitals. The first had had a ruptured spleen removed and now needed resection of his gangrenous stomach. The second, originally treated for fractured ribs, had had several chest X-rays after injury and the stomach was viable; he was operated on before strangulation several months later; he had shortness of breath, discomfort on lying on the left side relieved by walking about and food sticking substemally.
Duodenum, Pancreas andLiver Retroperitoneal duodenal rupture may follow relatively slight trauma and may not be diagnosed early. A retroduodenal extravasation of blood or bile requires kocherization of the duodenum; in injuries of the third part of the duodenum, one must open the mesocolon to the right of the middle colic artery. Repair is usually straightforward.
Pancreatic injury forms only 1-2% of blunt abdominal trauma. Proximal injury, with crushed pancreas and damaged arteries and bile ducts, is a formidable problem. Hemorrhage must be controlled, devitalized tissue excised and continuity restored, as after a pancreatectomy. Injuries to the body and tail are also rare and often not recognized until a pseudocyst develops. A bruised pancreas can be drained, a damaged one can be repaired or its distal part excised as in a total gastrectomy, a more rapid and effective treatment. We had two that were cobbled loosely together; one did very well but the other had a long convalescence, finally having the pseudocyst anastomosed to the stomach.
Liver: Senior staff must be involved early if a patient with gross bleeding is admitted. If the liver is bleeding severely at operation, compression of the free edge of the lesser omentum is helpful; even if bleeding is thought to have stopped, it is generally considered advisable at least to drain the area and prevent biliary extravasation. If the tear is serious, the common-duct should be drained by a T-tube.
Operative cholangiography, to pick up leaking ducts, is a refinement. Packing liver tears is not advised. The methods of suturing friable liver are well known. Avascular liver is best excised by an informal partial lobectomy, with blunt dissection and ligature of the ducts and vessels. Sometimes the incision must be prolonged into a rib space for adequate access. Secondary hemorrhage may occur after discharge from hospital, as in a patient who had one eighteen days after suture of the liver. Bleeding from secondaries in the liver is met with sometimes.
Hawmobilia, characterized by biliary obstruction, colic and bleeding into the gut, is being increasingly recognized. If it does not settle, the central liver cavity may be drained.
Isolated biliary tract injury may be difficult to localize. It may not be recognized until later, when there is jaundice, distension and normal coloured stools.
Spleen
The spleen is the most frequently injured intraperitoneal organ (Griswold & Collier 1961 , Wilson 1963 . It is the commonest cause of intraperitoneal bleedingwhich may be multiplefollowed by the liver, then the mesentery. If there is doubt as to the origin of severe bleeding, the incision must be large enough to get two hands in gently to deliver the intestines. Rapid suction is necessary. Nylon closure is advised in blunt injuries. Splenectomy is usually simple after breaking through the lateral peritoneum. Occasionally the splenic artery is already avulsed. One has seen a diseased spleen rupture in malaria and in leukwemia and a splenic pedicle in pregnancy without any history of trauma even in retrospect. After physical marital discord, a history of injury may be withheld or a poor history may have been taken, as in two splenectomies for rupture done after the abdomen had been opened by a junior gynecologist for supposed ectopic gestation: inexperience may be responsible as in a splenectomy the day after a ruptured ovarian follicle had been diagnosed at operation for suspected appendicitis.
Delayed rupture up to two weeks is not uncommon. There are really late or occult cases, when the spleen or hematoma may have become cystic or septic; it may not be possible even to find the spleen or be sure one is not dealing with a neoplasm. Angiography may help. Small Intestine Suture is usually simple in small bowel injuries, 16 % of abdominal trauma. Mesenteric injury or multiple localized injuries may involve resection. The latent period and damage to the proximal and distal bowel is well known, as is ruptured bowel in an unreduced hernia.
Colon and Rectum
Colon injuries (1-2%) may be detected only after exploring adjacent retroperitoneal hmmatoma or emphysema. A solitary puncture can be oversewn and drained but colostomy or exteriorization may have to be done. Delayed rupture of the colon must not be forgotten.
Case report: A man had a fractured pelvis, a crushed vertebra and a damaged liver and right kidney. Fourteen days later there was a doubtful mass in the right side with a mottled area on X-ray. The mass grew larger and a laparotomy was done, thirty days after his accident, when his condition began to deteriorate.
There was a large fiecal mass sealed off under the peritoneum,-due to delayed colon rupture; there was no anterior wall to 6 inches of the ascending-colon, although part of the posterior wall remained. The two ends of bowel were brought out and continuity restored later.
A solitary tear of the rectum or avulsion of the rectum from the anal sphincter are rare results of abdominal compression (Mathieson & Mann 1965 , Stein 1964 .
Retroperitoneal hamatoma should be explored if it is pulsatile or obviously enlarging or if visceral damage is suspected, especially to duodenum or colon. Full preparation for dealing with severe hemorrhage or repairing the artery must first be made.
Kidney and Ureter
Ureteric injury is very rare and often associated with a stone. It may be found on retroperitoneal exploration but, if not and there is no hematuria, diagnosis may be delayed until there is a mass from hydronephrosis or extravasation.
Renal injuries are relatively common, 26 % of blunt abdominal injuries and perhaps 10 % associated with intra-abdominal injuries. Treatment is generally conservative. Ihave only twice removed a kidney soon after the injury, both times when the abdomen had already been opened for other injuries. In six recent British series of over 300 renal injuries, 7% were operated on urgently and another 7% later. Nevertheless, an early intravenous urogram must be done. Antibiotics are usually given.
Operation is needed if an intra-abdominal injury cannot be excluded and if persistent severe hemorrhage prevents resuscitation by adequate blood transfusion. Hemorrhage may occur without hmmaturia. Severe initial shock, heematuria and tenderness or rigidity after twenty-four hours are not necessarily indications for operation, although Lowsley & Kirwin (1956) suggest that they are. Later, an expanding, tender loin mass caused by hematoma and extravasation is best treated by exploration, as are some underlying diseases. A nephroblastoma, an adenocarcinoma of the kidney and stones in a horseshoe hydronephrotic kidney have been brought to light by injury. The commonest diseased kidney to be injured is a hydronephrosis which may rupture intraperitoneally. Some other patients with a mass need operation, although extravasation on an intravenous urogram is not necessarily an indication for surgery: the capacity for recovery of the kidney is remarkable. Complications such as pararenal pseudohydronephrosis must be dealt with (Slade et al. 1961 ). The incidence of renovascular hypertension after trauma is probably less than 1 %. Removal of a nonfunctioning or avascular kidney is recommended but, without angiography diagnosis may be difficult and may not be made until the patient is well on the way to recovery. Partial nephrectomy is often satisfactory.
The Fractured Pelvis -Bladder and Urethra Intraperitoneal rupture of the full bladder as a solitary lesion is rare. Kisner (1958) found 12-4% of ruptures of the urethra in fractured pelves. Complete rupture with separation of prostate from urethra was 5 or 6 times more frequent than partial rupture. In 5 4 % the bladder was ruptured and in 3-4% both bladder and urethra. Multiple injuries were common. Holdsworth (1963) had a 5 % incidence of bladder and urethral injuries in fractures of the pelvis and we had a similar figure in 270 such fractures in Mansfield. The incidence was 4 times greater in the disrupted fractures.
If diagnosis is in doubt there are 4 main alternatives: (1) Gentle aseptic catheterization, (2) catheterization supplemented by cysto-urethrography, (3) preliminary urethrography and (4) the Bristol method of clinical observation. These last two are being increasingly advocated. If we do not subscribe to the last method, and many do not, posterior urethrography is helpful at the time the disrupted pelvis is diagnosed at the first X-ray. A dilute aqueous medium is used and this should prove the posterior urethra to be intact or demonstrate the injury (Cullum 1967) . Although occasionally misleading, catheter cystography may be of great value. Miller (1961) and Mitchell (1963) have emphasized the danger of sepsis and the partial nature of many urethral ruptures, especially in road as opposed to mining injuries. They consider the dangers of extravasation exaggerated. If they can exclude a rectal or intraperitoneal lesion, they await the development of a palpable bladder to diagnose a posterior rupture of the urethra or, if after several hours delay there is no distension of the bladder nor desire to pass urine or a suprapubic mass develops, then it is an extraperitoneal rupture of the bladder. They avoid urethral instrumentation and urethrography, do a suprapubic cystostomy and re-establish urethral continuity two to three weeks later with a panendoscope. A urethral catheter is then passed. Prostatic manipulation is done if necessary, at the onset or at panendoscopy.
We have used this method in partial rupture. For a complete rupture, conventional methods are advised, except in the severely injured or when facilities are inadequate.
At operation for ruptured bladder or posterior urethra, the peritoneum should be opened to make sure all is well there, and the retropubic space explored. Holes in the bladder are more easily found from inside. If the urethral rupture is complete, a 20F Foley catheter on an introducer may be guided into the bladder with a finger in the internal meatusor at least into the retropubic spacewhere the catheter may be grasped by curved forceps through the internal meatus. If this fails, a sound with a hole for 'railroading' can usually be passed into the retropubic space. Others prefer interlocking sounds, a Malecot catheter over the end of the sound or other modifications. When the inflated Foley is in position, the prostate is manipulated down and the bladder closed with a thread from the catheter tip to a suprapubic Harris bar, tied long, with a suprapubic tube and retropubic drainage.
Traction on the Foley catheter was emphasized by Wilkinson (1961) who fixed it to the thigh or a Thomas splint for ten days. We have used a 0 5 lb weight for the first two days, then local fixation. The orthopaedic surgeon applies the slings to the pelvis. Leg traction may be necessary. The thighs may have had to be flexed to secure reduction of the fracture.
We have not used the retropubic stitch nor the single or double prostatic stitch with traction or tied in the perineum nor the combined retropubic or perineal repair (Seitzman 1963) .
If the rupture is incomplete, a urethral Foley and/or a suprapubic should suffice.
There are many variations in immediate aftercare but leaving the suprapubic tube for one to two weeks and the Foley catheter for three weeks or even longer in complete severe ruptures, followed by sounds in four to seven days, seems reasonable. Urethrography, leaving the thread in position, may be done after removal of the catheter, which can easily be replaced if necessary. Aftercare and follow up are vital.
I have been concerned at some time in the treatment of only 13 ruptures of the posterior urethra in the last twelve years. Nine were in miners with 5 complete ruptures, 4 in road accidents had one complete rupture.
Impotence may occur without a rupture of the urethra or a fractured pelvis and may improve after compensation (Chambers & Balfour 1963) . Of the 6 complete posterior ruptures 4 were impotent, one had premature ejaculations and one inevitably did not know, compared with one impotent in 5 of the partial ruptures. Impotence is common in older people but the ages of the impotent and normal were similar in this small group, complaint of lack of erection being made even by a lad of 16. In the 7 complete anterior urethral ruptures only one was impotent.
Sir Frank Holdsworth
(Royal Infirmary, Sheffield)
Early Treatment of Major Spinal Injuries
Spinal injuries constitute one of the most important groups of major injuries to the trunk. They occur with considerable frequency as a result of accidents in heavy industry and with increasing frequency from road accidents. They must be correctly diagnosed and treated, for failure to recognize the type of fracture or fracture-dislocation with the errors in treatment which can result may lead to crippling deformities and appalling complications. The presence of serious injury of the spine which is not associated with other severe injuries is easily recognized. Severe pain in the back especially on any movement together with tenderness directly over a localized area of the spine readily leads to more than a suspicion of fracture of the vertebral column and radiography will at once confirm or refute the suspicion.
Though uncomplicated vertebral fractures can easily be recognized they are occasionally missed, being mistaken for intra-abdominal injuries. Root irritation and the paravertebral hematoma which often result from lower dorsal and upper lumbar fractures may produce abdominal pain and tenderness and occasional vomitingsymptoms which may lead to a diagnosis of an intraabdominal lesion and on more than one occasion I have known laparotomy done as a result of failure to recognize that these symptoms can arise from vertebral fractures.
It is well to remember that vertebral injuries, unlike severe intra-abdominal injuries, are rarely associated with a severe degree of clinical shock, so that any patient suffering from abdominal injuries but in good general condition, should have a radiological examination of the spine. Much more difficulty arises when vertebral fractures are associated with severe intra-abdominal or intrathoracic injuries. In such patients the symptoms and signs of the visceral injury may overshadow those of a vertebral fracture, so it is always advisable when such symptoms are present to examine the back and to have radiographs of the thoracic and lumbar spines.
When a fracture or fracture dislocation of the spine has been diagnosed and the diagnosis confirmed by radiography it is very important to recognize the type of fracture and in particular whether the injury is stable or unstable. Recognition of the type of fracture is of great importance
